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DEPARTMENT OF HAWAIIAN HOME LANDS
WAIMANALO GRAVITY SEWER SYSTEM SECTION 5

GENERAL INFORMATION

I. The project involves the design and construction of a gravity
sewer collection system and a sewage pumping system to serve a
portion of the existing Hawaiian Home Lands (BEL) residential

subdivision located in Waimanalo, Oahu, Hawaii.

2. The project location is shown in Figure 1, and boundaries of the
project area are shown iﬁ Figure 2. The project area is located
near Waimanalo Town within the existing HHL residential subdivision
and is served by existing electrical, water, telephone, and drainage
utilities. Sewage is being disposed of by individual cesspools.
Existing access is from Kalanianaole Highway and various asphalt

paved roads within the HHL vesidential subdivision.

3. The properties to be served by the project are zoned for
residential use by county regulations, and are identified by the
following Tax Map Key (TMK) numbers as shown on Figures 3 and 4.
MK 4-1-16 Pavrcels: 1 through 6
41 through 49
71, 72, 74 through 88
94, 95, and 97,
T™MR 4-1-17 Parcels: 2 through 20, and
22 through 26
4. The topography of the project area generally slopes upwards from
the shoreline to Ralanianaole Bighway. Ground elevations vatrying

from about 11 feet MSL to 17 feet MSL along the project boundary. A

kigh avea, with ground elevations at about 30 feet MSL, exists pear
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the intersection of Nalu Street and Bell Street. From there the

ground generally slopes downward in an easterly direction to
elevations of about 9 feet near the intersection of Kalanianaole
Highway and Bell Street. Because of the high ground near Nalu
Street, sewage collected from homes within the project area cannot
flow by gravity to the Waimanalo Sewage Treatment Plant (STP). A
separate gravity sewer system and a sewage pump station (SPS) are
necessary to collect the sewage at s convenient location, and to
pump the sewage over the hill to a location where it can flow by

gravity to Waimanalo STP.

S. The proposed sewage pump station is to be located at the
northwest corner of THMK 4-1-17:21, and will occupy approximately 0.5
acres. The land there belongs to HHL, and is leased to Fred Teixeira
under HHL G.L. 181. Access to the pump station will be across TMK
4-1-17:1. Both Parcels 1 and 2 are within the State designated
Conservation District Use area, and are zoned P-1 by County zoning
regulations. A State Conservation District Use Application for
Conditional Use Subzone and a County Special Management Area Permit
Application must be prepared, and appropriate permits obtained., The
project is not within a flood hazard area according to U.S.
Department of Housing and Urban Development Flood maps as indicated

in Figure 5.

6. Anticipated construction commencement date for the project is

July 1990, and the estimated completion date is August 1991.

7. Preliminary construction drawings of the proposed gravity

collection system and sewage pump gration are included as Appendix I
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(Gravity Collection System) and Appendix II (Sewage Pump Station).

CHARACTERISTICS AND QUANTITY OF WASTEWATER

1. The existing HHL residential area to be served includes 59 house
lots and is shown in Figure 6. 1In addition, HHL has directed that
future flows from areas outside of the existing HHL residential area
be allowed for in the the design of the proposed pump station. The
future flows would be generated from 34 existing private lots along
the coast and future HHL developments (allowance for 190 unite)

toward the east., See Figure 6,

2. ©Since the project area to be served is part of the existing HHL
residential subdivision and future flows will be from residentigl
developments, the wastewaters generated are expected to be ordinary

domestic sewage.

3. The quantities of wastewater have been estimated by using

criteria established in the Design Standards of the Division of

Hastewater Management, Volume 1 dated February 1984, with

modifications as noted below. The criteria used are as follows:
Average Daily Per Capita Flow 80 gallons/day
Density per residential unit 4 persons/home
Dry Weather Infiltration/Inflow:
HHL lots within project area 5 gallons/capita/day
Future flows from Private lots
and HHL property *20 gallons/capita/day
Wet Weather Infiltration/Inflow:
HHL lots within project area 1,250 gallons/acre/day
Future flows from Private lots

and HHL property *2,000 gallons/acre/day
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*values deviate from standards because many of
the private lots are along low coastal areas.

4. Based on the sbove criteria, and the service areas decribed, the
estimated wastewater flows were calculated and compiled as Appendix

III.

5. The estimated wastewater quantities are summarized as follows:

INITIAL FUTURE
Residential units 59 283
Population served 236 persons 1132 persons
Average Wastewater Flow 0.019 mpd 0.091 mgd*
Max Flow Factor 5 5
Maximum Wastewater Flow 0.095 mgd 0.456 mgd
Dry Weather Infiltration 0.00] mgd 0.019 mgd
Design Average Flow 0.02 mpd 0.110 mgd
Design Maximum Flow 0.096 mgd 0.475 mgd
Wet Weather I/1 0.0375 mgd 0.105 mgd
Design Peak Flow 0.133 mgd or 0.58 mgd or

92 gpntt* 403 gpm

* MGD or mgd = million gallons per day

*konp = gallons per minute

6. The sewage pump statipn will be designed to accommodate the
future design peak flow of 0.58 MGD. Two {2) constant speed pumps
capable of 403 gpm @ 60+ ft. TDH are proposed. Initially, smaller
impellers will be provided to pump at about 315 gpm. One pump is to
be for operation and the other for standby. Calculations are

attached as Appendix IV. Based on the proposed pumps and a wet well

10




operating volume of 510 gallons, the pump cycle times would be as

follows:
INITIAL FUTURE
Pump Rating 315 gpm 405 gpm
Motor HP 15 HP 15 Bp
Wet Well Volume 510 gal 510 gal
Min. Cycle Time @ Design Peak Flow & min 5.0 min
Pump Cycle Time @ Design Ave Flow 38 min 8 min

Maximum Retention Time @ Design Ave.

Flow 5.9 min 5.4 min

PROPOSED COLLECTION AND TRANSMISSION SYSTEM

1. The existing Waimanalo area sewerage system is shown in Figure
6, and is comprised of gravity sewers, a sewage pump station and one
municipal sewage treatment facility. Un-sewered residences are
served by individual cesspools. The Waimanalo Sewage Treatment Plant
(STP) was designed and constructed by the State of Hawaii in 1572 to
handle a design average daily flow of 1.1 mgd. At present, the
facility is operated and maintained by the City and County of
Honolulu, Department of Public Works, Division of Wastewater
Hanagement. Treated effluent is disposed via effluent disposal
injection wells. According to Division of Wastewater Management
information, the present effective plant capacity is 0.7 mgd, and

the average daily flow (FY88 datas) entering the plant is 0.38 mgd.

2. The proposed Waimanslo Gravity Sewer System Section 5 project will
initially serve the remeining 59 un-sewered HHL house lots in their
Waimanalo area subdivision. Future planning allowances required by

HHL include 34 private house lots along Kalanianaole Highway and 190

1]
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future HHL residential units. Therefore, initial average daily

flows are expected to be about 0.019 mgd, and future average daily
flows could amount to about 0.091 mpd. Based on the information
available from the Division of Wastewater Management, the existing
Waimanalo STP can accommodate the initial 0.019 mgd as well as the
future 0.091 mgd average daily flows. Review of existing gravity
lines which will convey flows from the project area to the STP

indicates that the pipe capacities are adequate,

3. Because there is a hill between the project area and the
Waimanalo STP a separate gravity sewer system and a pumping system
are proposed to collect the sewage and convey it through a forcemain
for discharge at a convenient location where it can flow by gravity

to the STP. The proposed system is shown in Figure 6.

4, All proposed wastewater facilities including gravity sewvers,
sewage pump station and force main will be designed in accordance
with the Division of Wastewater Management Design Standards. The
same agency will operate and maintain the system upon construction

completion and acceptance of the system.

S. Pertinent design features of the sewage collection and pumping
system shall be as follows:
a. OGravity Sewers shall be of vitrified clay.

b. Force Main shall be of Ductile Iron, cement lined and

polyvwrapped.

12




c. Sewage Pump Station:

(1)

(2)

(3}

(4)

(5)

Designed to discharge the “future" peak sewage flow of
0.58 mgd or 403 gpm. Initial pumping capacity about
315 gpm,

Substructure consisting of a dry pump room and wet well
shall be of reinforced concrete. Wet well to be PVC
lined,

Superstructure shall be of concrete masonry units with
built up roofing,

Two (2) constant-speed pedestal mounted centrifugal
non-clog pumps initially sized for 315 gpm and located
in the dry pump room shall be provided. One

pump shall be for operation while the second is for
standby.

Miscellaneous site work including fencing, paved
roadways and parking areas, and landscaping shall be

provided.

d. Auxiliary equipment shall include:

(1)

(2)

(3)
(4)

(5)

Sump pumps in dry pump Toom to remove washdown water
and excess water from pump packing,

Aiv exhaust equipment to provide 3 minutes air change,
Flow meter shall be Venturi Tube type,

Motor Control center with indicating lights to
control, show status of equipment, and record
information,

Telemetering of various signals as required by the

Division of Wastewater Management.

e. Standby emergency electrical generator.

13
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ESTIMATED COSTS

The estimated construction costs for major components of the

system are included below.

1. Gravity Sewers

Mob/Demob, Traffic Control, Misc. $ 110,000

8" diameter 3,000 LF 345,000

10" diameter 1,600 LF 192,000

2. Sewage Pump Station 1,000,000

3. Force Main: 6" dia. 1,600 LF 104,000

TOTAL ESTIMATED CONSTRUCTION COST 1,751,000
30% ENGINEERING, ADMIN. &

CONTINGENCY 525,000

TOTAL $2,276,000

ENVIRONMENTAL IMPACT ASSESSMENT

1. The existing 59 HHL lots to be served by the project is the last
remgining un-sewered HHL lots in the Waimanalo subdivision,
Accordingly, the objectives of this project are to eliminate the
cesspool disposal method from the existing HHL subdivision and to

allow for future collection and conveyance of sewage from off-gite

areas to the west,

2. Environmental Setting:

a. Location: The Waimanalo area is located on the southeastern
corner of the Island of Oshu as shown in Figure 1, The project
area is shown in Figure 2, and is bounded by Kalanianaole
Highway on the north and by the Koolau mountain range to the
south.,

b. Climate: The climate of that area is generally typical of

Windward Oahu, with mild annual average temperatures of about

14
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74 degrees F and annual average rainfall of about 40 imches.
Prevailing winds in the area are northeasterly tradewinds which
occur approximately 80 percent of the time. Overall, the
climate is considered to be comfortable because of the cooling
effect of the tradewinds.

c. Geology: 1In general, a layer of permeable sands and
limestones extending 20 to 30 feet immediately below the ground
surface overlays alternate layers of impermeable alluvium and
petmeable layers of calcareous dune limestone and coral.

d. Topography: The overall topography of the ares is variable
and generally rises inland from the shoreline to the Koolau
Mountain range.

e. Land use: The project area is within a residential avea
zoned by the State for urban use, and by the County for
residential use, R-10. Aveas seaward of Kalanianacle Righway
are zoned for parks use, and areas immediately inland of the HHL
subdivision are zoned by the State for Conservation, and by the
County for Preservation.

f. Flora and Fauna: Based on available information there are
no endangered species of vegetation or wildlife inhabiting the
project area or that will be endangered by the project.

g+ Archaeological Features: There are no archaeological or
historical sites existing within the project area or that will be
endangered by the project. As shown in Figure 7, four historiec
and archaeological sites have been designated in the Waimanalo
area. Three of the sites are farther than a mile away. The
fourth site, Pahonu Turtle Pond, is across Kalanianaole Highway

along the seashore, and will not be impacted by the project.

15
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flood because of the low-lying coastal plains and inadequate
stream carrying capacities. However, the project area is not
within the flood hazard areas, nor is it within the tsunami
inundation 8Tead af delineated in U. S. Department of Housing and

Urban Development Flood Insurance Maps. See Figure 5.

Approvals Required:

project conftruction plans and specifications.

collection and pumping facilities.

c. State of Hawaii, Department of Land and Natural Resources-

for SPS Conservation District Use permit,

for Specisl Management Area Permit.

constructiop ©f Wastewater collection and pumping facilitijes.

Environmental and Economic Impacts:

associated with construction activities. Air quality, increased
traffic, conStruction noise, access, and aesthetics may be
temporarily impacted during construction. However, the impacts
are temporary &nd are not expected to be significant because
strict adherence to governmental regulations and implementation

of practical control measures will confine and mitigate adverse

impacts.

Floodipgt During heavy. rain storms large areas of Waimanalo

State of Hawaii Department of Hawaiian Home Lands-for

State of Hawaii, Department of Health-for wastewater

City and County of Honolulu, Department of Land Utilization-

City and County of Honolulu, Department of Public Works-—for

Short Term Impacts: The short term impacts are all




Long Term Impacts:

(1) The most important long term impact is the
discontinuation of sewage disposal by means of cesspools.
(2) Design and construction of the sewage facilities will
involve the commitment of HHL funds, land area, energy,
materials, manpower and funding to operate and maintain the
facilities. However, elimination of the cesspools is
consistent with State Department of Health policies and
benefits the environment by eliminating many potential
sources of contamination and nuisance.

(3) The proposed improvements are not expected to encourage
long term unplanned population growth nor economic
dévelopment of the Waimanalo area because the project will
serve only a small portion of an existing HHL subdivision.
However, the sewage pump station will be sized to
accommodate future off-site flows from a few existing
private homes and a future limited HHL development to the
east. Sewage service to those areas does not appéar
imminent and will depend on how quickly HHL completes their

feasibility studies.

Alternate Considerations:

e

The no-action alternative is not acceptable in light of the

State Department of Health's public health policies and

priorities to eliminate cesspools; especially where municipal

sewage treatment plants exist nearby, and where the project area

is located above the State's Underground Injection Control line

as is the situation for this project.

18
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b.

Utilization of individual wastewater treatment and disposal

systems is also not acceptable for the same reasons presented

above.

C.

d.

The proposed project is fhe most viable because:

(1) The project can be implemented quickly and completed in
a timely manner,

(2) The project is consistent with State Department of
Health policies and the City and County Department of Public
Works Wastewater Management plans for the area.

Alternative sewage pump station locations and designs, sewer

alignments, and gervice areas were considered, but the proposed

project was determined to be the most feasible.

6. Assessment of Environmental Inpacts:

The proposed project will not have any significant adverse

impacts on the environment.

7. Agencies Consulted:

a.

Departwent of Hawaiian Homes Lands, State of Hawaii
Department of Health Drinking Water Section State of Hawaii
Department of Land and Natural Resources, State of Hawaii
Department of Public Works, Division of Wastewater

Management City and County of Honolulu

19
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APPENDIX I

GRAVITY SEWERS - PRELIMINARY PLAN AND PROFILES
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